EXPERIMENTAL SECTION
Tissue Handling (as reported in publications [1] [2] [3] [4] 
)
All tissue samples were handled in accordance with approved Institutional Review Board (IRB) protocols at the Indiana University School of Medicine. All patients from whom tissue was collected had voluntarily signed an informed consent and Health Insurance Portability and Accountability Act (HIPAA) documents prior to study participation, in accordance with the IRB protocol.
Fresh tissue samples were frozen in liquid nitrogen and stored in closed containers at -80°C until sliced into 15 µm thick sections using a Shandon SME Cryotome cryostat (GMI, INC., Ramsey, MN, USA), and thaw-mounted onto glass slides. All slides contained one section of tumor tissue and one section of adjacent normal tissue from the same patient. The slides were stored at -80°C and prior to analysis were allowed to come to room temperature and then dried under nitrogen in a dessicator for approximately 20 min. All the samples were sequentially subjected to DESI-MS imaging analysis.
Sections serial to those used for DESI imaging were formalin fixed and stained using hematoxylin and eosin (H&E) for pathological examination.
DESI-MS 2D imaging (as reported in publications 1-4 )
All experiments were carried out using a commercial LTQ linear ion trap mass spectrometer, with the automatic gain control turned off. The XCalibur 2.0 software (Thermo Fisher Scientific, San Jose, CA, USA) was used to control the instrument, and a lab-built prototype DESI ion source 5 was used to analyze the samples. The DESI spray was optimized to achieve a small and uniform spray spot on the sample surface for minimal splashing 6 , assuring high quality images. The 2D moving stage included an XYZ integrated linear stage (Newport, Richmond, CA, USA) and a rotary stage (Parker Automation, Irwin, PA, USA). The DESI spray was positioned at a vertical distance of 2 mm from the sample surface and at an incident angle of 52°. The spray solvent for MS acquisition was acetonitrile:water (50:50 v/v) with a 5 kV spray voltage applied. Acetonitrile was purchased from Sigma-Aldrich (St.
Louis, MO, USA) and water (18.2 MΩ·cm) was purified by a PureLab ultra system by Elga LabWater (High Wycombe, UK). The nitrogen gas pressure was 150 psi and the solvent flow rate was 1.5 µL/min. The tissue sections were scanned using the 2D moving stage in horizontal rows separated by a
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250 µm vertical step until the entire tissue sample has been assayed. According to the acquisition time of the mass spectrum (about 1.14 sec) and the dimensions of each sample, a different number of horizontal and vertical pixels were obtained. Full scan mass spectra were acquired in negative ion mode in the mass range m/z 150-1000 for germ samples and m/z 200-1000 for the other ones. Table S1 . Description of the tissue sample pairs used in this study. 
